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mer boyfriend, partner, or spouse in her lifetime. [1] The economic burden is estimated at $4 billion yearly just in direct medical costs. [2] Partner violence is a public health concern because the consequences on mental health persist after the violence has ceased and the acute physical injuries have healed. Depression, posttraumatic stress disorder (PTSD) and anxiety are, on average, two to four times more prevalent in victims of partner violence than in the general population. [3, 4] However, whether partner violence is a causal factor associated with women's mental health problems remains unclear; [5] only a few studies have disentangled the effect of partner violence from other forms of victimization, including childhood abuse, and other risk factors, [6, 7] and controlled for mental illnesses prior to experiencing partner violence. [5] A closer examination of the magnitude and directionality of the association between partner violence and women's mental health disorders, while controlling for known correlates, would strengthen the empirical basis of this problem and the clinical relevance for mental health services.
The aim of this study was to provide further support to the association between partner violence and women's poor mental health using data from a population-based sample followed prospectively. First, we tested the association focusing on women who initially reported no history of depression. The directionality of the association between partner violence and women's mental health problems has been more often assumed from crosssectional studies rather than being empirically tested with longitudinal designs. [5, [8] [9] [10] Many women involved in abusive relationships have mental health conditions before becoming a victim. [11] By excluding these women, longitudinal studies can rule out the possibility that the association between partner violence and mental health problems is solely attributable to the risk of depressed women becoming the victim of a violent partner.
Second, we tested for the association between partner violence and new-onset depression controlling for the confounding effect of a history of childhood maltreatment. People who have been maltreated in childhood are at increased risk of revictimization and partner violence. [12, 13] Given the well-known association between childhood maltreatment and later poor mental health, [14] controlling for prior abuse is required to estimate the magnitude of the association between partner violence and depression, net of the effect of childhood violence. [6, 7] Third, we controlled for a number of known correlates of partner violence to estimate the independent contribution of partner violence to depression. Such a stringent level of control is required, although rarely used. These omissions could bias the magnitude of the association between partner violence and women's poor mental health because victims of partner violence are disproportionally represented in groups living in socioeconomic hardship [5] and at increased risk for abusing alcohol and drugs, having antisocial traits, and giving birth to their first child at a young age, [7] all of which elevate the risk for depression.
Fourth, we looked for a dose-response relationship between partner violence and women's new-onset depression as suggested by others. [4, [15] [16] [17] [18] Fifth, we investigated whether childhood maltreatment and partner violence had a cumulative impact on the incidence of mental health problems, over and above the effect of other risk factors. We expected high prevalence of depression in women exposed to both childhood maltreatment and partner violence and for those who experienced a wide range of abusive acts.
Sixth, we verified whether the effect of partner violence was limited to women's depression or whether it could be generalized to other indicators of mental health problems such as psychosis spectrum symptoms. Cross-sectional studies suggest that victims of partner violence are at increased risk of reporting psychotic symptoms (e.g., hearing voices), [19] [20] [21] [22] [23] although strong empirical evidence supporting this association is still limited. [24, 25] These findings are, however, consistent with high prevalence of partner violence in psychiatric populations (ranging from 34 to 92%), [24] which suggests that such abuse may also carry risk for less common and more severe psychiatric disorders. [25] METHODS Participants were mothers involved in the Environmental Risk (E-Risk) Longitudinal Twin Study, which tracks the development of a nationally representative birth cohort of British children selected from a larger birth register of women who gave birth to twins in England and Wales in 1994-1995. [26] The original sample (n = 1,116 families) was constructed using a high-risk stratification sampling procedure to represent the U.K. population of mothers having children in the 1990s by oversampling women who gave birth to their first child when 20 years old or younger to replace those selectively lost to the register due to nonresponse and undersampling older, well-educated mothers having twins via assisted reproduction. Women were, on average, 33 years old (range 20-48) at the initial assessment (thereafter referred to as T1; Supporting Information Fig. 1 ). Two additional assessments were undertaken when they were, on average, 38 and 40 years old (T2 and T3), thus representing a 7-year follow-up period. The attrition was minimal and the last assessment included 96% of the women. This sample comprised 1,052 mothers with valid data on partner violence. Participants gave written informed consent after a complete description of the study.
Depression and Anxiety
Ethical approval was granted by the Joint South London and Maudsley and the Institute of Psychiatry NHS Ethics Committee (U.K.).
PARTNER VIOLENCE
We asked women about their experiences of partner violence using the Conflict Tactics Scale-Form R. [27] Participants responded "not true" or "true" to all 12 questions. Questions regarding partner violence were asked at T1, covering the period of 5 years since the twins' birth and again at T2, 5 years later. The internal consistency reliability was .97 at T1 and .98 at T2. We identified 389 women who reported being a victim of partner violence at either time point (39.8%). We also derived an index of a variety of partner's abusive acts representing the sum of abusive acts assessed across T1 and T2 (from 0 to 20; mean = 2.5, SD = 3.7). We created four categories corresponding to the experience of "none" (47.8%), "limited" (1 or 2; 19.2%), "moderate" (3-6; 18.5%), and a "wide" (7 or more; 14.5%) range of different types of abusive acts.
MENTAL HEALTH PROBLEMS
Depressive disorders were diagnosed using the Diagnostic Interview Schedule (DIS) [28] according to the Diagnostic and Statistical Manual of Mental Disorders-IV criteria (DSM-IV). [29] We excluded participants with a lifetime history of depression prior to T1 (6.9%, n = 72) and prospectively enquired about depressive symptoms at T2 and T3, with a reporting period of 2 years. A total of 94 women (9.8%) met DSM-IV diagnostic criteria for a major depressive episode at T2, and 125 at T3 (13.5%).
Psychosis spectrum symptoms were assessed at T3 using the Psychosis Screening Questionnaire (PSQ). [30] The PSQ consists of five probe questions enquiring about mania, thought insertion, paranoia, strange experiences, and hallucinations. Probe questions were followed, when endorsed, by secondary questions. We classified women as having psychosis spectrum symptoms if they reported at least one symptom (initial probe plus secondary questions). [31] Our goal was not to diagnose schizophrenia or other psychotic disorders but to identify women who endorsed psychotic-like experiences and beliefs bearing in mind evidence that psychotic symptoms are more prevalent in the general population than diagnosed cases of psychotic disorders. [32] In this sample, 45 women (4.7%) had at least one psychosis spectrum symptom.
CONFOUNDERS
Women's history of childhood maltreatment was retrospectively assessed at T3 using the short form of the Childhood Trauma Questionnaire (CTQ-SF), [33] which inquires about emotional, physical, and sexual abuse and emotional and physical neglect. The validity of the CTQ's original and brief versions has been demonstrated in community samples. [33, 34] Using the manual's recommended classification scores, [34] we identified 235 women (24.9%) with a history of at least one type of maltreatment.
Socioeconomic deprivation was constructed from a standardized composite of family income, education, and social class collected at T1. These indicators were highly correlated (correlations ranged from .57 to .67, P's < .05) and loaded significantly onto one latent factor (factor loadings were .80, .70, and .83 for income, education, and social class, respectively). The population-wide distribution of the latent factor was divided into three groups. One woman in three (33.5%) was living in socioeconomically deprived conditions.
Young motherhood was identified if the participants gave birth to their first child when they were 20 years old or younger. We used the information available in the U.K. register of twin birth and corroborated it during interviews conducted with mothers at T1. Half of the sample was composed of young mothers (n = 487, 49.8%).
Substance abuse was derived from the short Michigan Alcoholism Screening Test [35] and the Drug Abuse Screening Test [36] completed at T1. Internal consistency reliability was above .73. A symptom was considered to be present if the participants endorsed it as being "very true or often true." A cut-off score of four symptoms showed good agreement with clinical diagnoses of alcoholism. [37] In this sample, 74 women (7.6%) reported substance abuse.
Antisocial personality was assessed at T1 by asking women to answer questions taken from the Young Adult Self-Report, [38] modified to obtain past reports and supplemented with questions from the DIS [28] to assess lifetime presence of DSM-IV symptoms of Conduct Disorder and Antisocial Personality Disorder (e.g., deceitfulness). [29] A symptom was considered to be present if participants endorsed it as being "very true or often true." Women with three or more symptoms were identified as having an antisocial personality style (n = 99, 10.1%).
STATISTICAL ANALYSES
We tested our hypotheses in five steps. First, we used bivariate logistic regressions to replicate earlier reports that victims of partner violence were at increased risk for having been maltreated during their childhood and for experiencing difficulties in adulthood (socioeconomic deprivation, substance abuse, antisocial personality, and young motherhood). We then carried out a multivariate logistic regression to identify risk factors that were uniquely associated with partner violence. Second, we tested in a series of logistic regressions whether women victims of partner violence had an increased risk of new-onset depression at T2 and T3. We examined the bivariate associations (Model 1) to which we subsequently added, in separate steps, childhood maltreatment (Model 2) and the remaining confounders (Model 3).
Third, we examined the cumulative effect of childhood maltreatment and partner violence on new onsets of depression using logistic regressions. Fourth, we tested whether women exposed to a greater variety of abusive acts had an increased risk of suffering from depression using logistic regressions. In the fifth step, we repeated all the analyses using psychosis spectrum symptoms as the mental health outcome.
RESULTS

IS PARTNER VIOLENCE ASSOCIATED WITH KNOWN RISK FACTORS OF POOR MENTAL HEALTH?
Women who experienced partner violence were more likely to report childhood maltreatment, social deprivation, substance abuse, and antisocial personality, and also to have had their first child when they were young ( Table 1 ). Each risk factor was associated with at least a twofold increase in odds of experiencing partner violence. Women with an antisocial personality had a 4.5-fold increase in their odds of experiencing partner violence, the highest odds associated with any risk factor. The multivariate analysis indicated that, aside from substance abuse, all factors were uniquely associated with partner violence (Table 1) .
IS PARTNER VIOLENCE ASSOCIATED WITH NEW-ONSET DEPRESSION?
Women who experienced partner violence were more likely to report new-onset depression compared to those who had not, both at the end of the partner violence reporting period (T2) and 2 years later at T3 ( Table 2 , Panel A). These associations remained significant, but of smaller magnitude, once childhood maltreatment and other confounders were accounted for (18.1 and 33.6% decrease in odds ratio, respectively). Childhood maltreatment also uniquely contributed to new-onset depression at both time points. Figure 1 shows that the prevalence of depression increased as the experiences of abuse accumulated over time. Compared to nonvictims, women who were exposed to either childhood maltreatment or partner violence in adulthood were approximately 2.5 times more likely to report depression at T2 and T3 (Table 2, Panel B). As expected, these risks were greater for women who experienced both types of abuse. Women who experienced one type of abuse were less likely to report depression than those who were exposed to both [T2: OR (95% CI) = 0.56 (0.33−0.97); T3: OR (95% CI) = 0.38 (0.24−0.61)], indicating a dose-response relationship with violence exposure. The cumulative impact of abuse in childhood and adulthood remained significant, but of smaller magnitude, once the effect of confounders was controlled for (17.0-41.7% decrease in odds ratio).
IS THERE A DOSE-RESPONSE RELATIONSHIP BETWEEN CUMULATIVE VIOLENCE VICTIMIZATION AND NEW-ONSET DEPRESSION?
IS THERE A DOSE-RESPONSE RELATIONSHIP BETWEEN THE VARIETY OF PARTNER'S ABUSIVE ACTS AND NEW-ONSET DEPRESSION?
We observed partial evidence for a dose-response relationship between an index of various abusive acts and new-onset depression ( Table 2 , Panel C). Women exposed to a limited range of abusive acts did not have an increased risk of depression at the end of the reporting period (T2), although a significant association emerged 2 years later (T3). Women exposed to a wide range of abusive acts did not show a significantly greater risk of depression in comparison to those who experienced a moderate range of violent abuse. Altogether, the findings suggest a dose-response relationship between the variety of abusive acts and new-onset depression, albeit not present between each point of the distribution or across assessments. These effects remained when childhood maltreatment was controlled for, although only women exposed to a wide range of abusive acts remained at increased risk of new-onset depression when all confounders were taken into account (Model 3).
CAN THE HARMFUL IMPACT OF PARTNER VIOLENCE EXTEND TO PSYCHOSIS SPECTRUM SYMPTOMS?
Similarly to depression, partner violence was associated with a 4.5-fold increase of reporting psychosis spectrum symptoms, which remained significant once the confounding effects of childhood maltreatment and other risk factors were controlled for ( Table 3 , Panel A). Figure 2 illustrates the increased prevalence of psychosis spectrum symptoms as a function of cumulative experiences of childhood maltreatment and partner violence in adulthood. Consistent with our findings on depression, the risk of psychosis spectrum symptoms was three times greater for women exposed to either childhood maltreatment or partner violence, and 10 times greater when they reported both types of abuse (Panel B). This association remained significant once the effects of all confounders were controlled for. Women exposed to one type of abuse were at lesser risk of psychosis spectrum symptoms than those who experienced both types of abuse [OR (95% CI) = 0.31 (0.16−0.62)]. Finally, women exposed to a moderate or a wide range of abusive acts had an increased risk of psychosis spectrum symptoms, but only those exposed to a wide variety of abuse remained at risk when childhood maltreatment and all other confounders were controlled for (48.5% of decrease in odds ratio).
DISCUSSION
In our population-based sample of mothers in the United Kingdom, four of 10 women reported being the victim of violence at the hands of their partner in a period of nearly 10 years. This study demonstrates the far-reaching impact of partner violence on women's mental health. Our findings show that women exposed to partner violence carry a two-to threefold increased risk of developing new-onset depression and psychosis spectrum symptoms. These increased risks are net of the effect of the experience of childhood maltreatment and several other known factors associated with poor mental health. Women who engage in intimate relationships with violent partners are at risk not only of physical injuries but also of later psychological problems.
Four findings from this longitudinal study stand out. First, the observed associations between partner violence and women's depression survived the test of confounding. It is crucial to take into consideration a number of risk factors shown to have a higher prevalence in women victims of partner violence to avoid reporting erroneously inflated associations. For example, women may try to alleviate the stress and emotional burden of partner violence through the use of alcohol or drugs, [15] which may contribute to their fragile mental health. A similar argument can be put forward for antisocial personality, which was shown to be the strongest risk factor for partner abuse in this study and others. [39] Partner violence takes place between two persons who may alternate between the roles of victim and perpetrator. [40, 41] Women's perpetration of abuse could represent a manifestation of prior antisocial lifestyle. [41] Assortative partnering, whereby women with depressive and antisocial histories tend to couple with antisocial men, also requires rigorous methodological control. Past studies could not rule out the possibility that substance abuse, assortative mating, and previous history of depression were the driving force behind the association between partner violence and women's mental health problems because the majority controlled for socioeconomic factors only, [15] while a few also considered child maltreatment [8] [9] [10] and/or substance abuse. [42] Rarely have antisocial personality and young motherhood been included as additional confounders, thus limiting the ascertainment of these complex associations. [5] Second, the exclusion of participants with a history of depression further strengthened the directionality of the association between partner violence and women's poor mental health. The fact that small decreases in the estimated risks were noted once stringent control for directionality and confounders was exerted underlines the robustness of this association. [3, 16] Stress-related mechanisms could be a common denominator involved in this association; ruminating about the abuse, using poor coping strategies (e.g., social withdrawal), and manifesting a distorted sense of self-value, could increase later risks of victimization and disrupt neuroendocrine activity relevant to depression. [23, 43, 44] Third, the risk of new-onset depression in victims of partner violence remained of similar magnitude over a 2-year period. This finding may be interpreted in two different ways. One possibility is that the impact of partner violence on women's mental health is indeed long lasting. Previous investigations have shown that victims of partner violence had persisting mental health difficulties irrespective of whether they left or stayed in the abusive relationship. [45] Another possibility is that what may look like a persisting impact of partner violence may arise because some women had experienced recurrent violence over the course of 2 years. In our sample, half of the women who reported partner violence during the first interview were also in an abusive relationship 5 years later. The increased risk of poor mental health in women exposed to severe abuse may also be maintained by their tendency to engage in new abusive relationships. [46] Fourth, our findings are consistent with a doseresponse relationship between partner violence and women's poor mental health, as shown by the cumulative effect of childhood maltreatment and partner violence, and also by the increasing prevalence of depression and psychosis spectrum symptoms in women exposed to a wider variety of abusive acts. [9, 24, 42] Controlling for the confounders was imperative in this endeavor as women who experienced distinct types of abuse (childhood maltreatment, partner violence) or more severe forms of exposure (variety index) showed an increased number of risk factors. [16, 17] It is noteworthy that childhood maltreatment increased the risk of women's poor mental health over and above other risk factors, including partner violence. This finding is consistent with current conceptualizations of the early roots of physical and mental health inequalities. [47] The present findings should be considered in light of some limitations. First, we relied on retrospective self-reports of childhood maltreatment and partner violence, which are vulnerable to recall bias. However, the long-term relationship developed with the participants of this longitudinal study supports disclosure. The use of life event calendars as reference points to report partner abuse also likely minimized memory-related errors. High test-retest and interpartner agreement obtained with a similar method supports this idea, [48] and minimizes the possibility that our measure is limited by its gender neutrality, as discussed elsewhere. [25] Second, we did not assess the duration of the abuse, but we examined the number of different violent acts women were victims of. Future studies exploring the enduring patterns of abuse are needed to examine whether similar effects are present in different contexts. Third, our measure of partner violence mainly referred to physical abuse (e.g., slapping, kicking, choking). The inclusion of other types of abuse (e.g., sexual, emotional) would have helped to capture all instances of partner violence.
Fourth, we cannot be certain that our findings, based on a sample of twins' mothers in England and Wales, generalize to mothers of singletons or women living elsewhere. However, our prevalence estimates of depression and the magnitude of the associations between partner violence and depression are comparable to epidemiological studies in other countries. [15, 49] Fifth, we did not ask participants about their history of psychosis spectrum symptoms before the study began, which precluded a level of control for directionality as strict as that exerted for new-onset depression.
CONCLUSIONS AND IMPLICATIONS
Our study provides strong empirical evidence supporting the directionality and magnitude of the association between partner violence and women's new-onset depression and psychosis spectrum symptoms. These robust and long-lasting effects emphasize that it is important for mental health professionals to investigate past and current experiences of abuse in women reporting poor mental health, ideally using self-reported measures. [50] Diagnostic and subsequent care may be improved as a result of this. [51] Immediate support taking the forms of advocacy and psychological interventions would be beneficial to women who disclose violence. [24, 52, 53] Taking a history of violence and providing advice about mobilizing social support to activate their resources in dealing with severe stress should also be prioritized. [51] To do so, frontline staff should be trained to recognize the indicators of partner violence, to ask relevant questions for easier disclosure, and to create a comfortable environment where women feel safe and treated in a kind, sensitive manner. [54] More generally, considering that more than half of victims of partner violence reported new-onset depression, reducing this form of abuse in our society may be a valuable strategy to prevent the onset of mental health problems in women.
